To develop a technique to reliably secure facial nerve monitoring electrodes, Neurosign TM facial nerve monitor electrodes were attached as per the manufacturer's instructions. The electrodes were secured with 1 /2 inch steristrips TM before connecting leads were brought to the contralateral side of the face and a single torque loop was created and secured with either more Steri-Strips TM , Micropore tape TM , or a Tegederm TM . By creating a single torque loop, a buffer between the electrode and its anchor point to the contralateral face was formed. This allowed for the secure attachment of leads from the electrodes by removing tension, thereby reducing the likelihood of displacement. We have used this technique successfully for the last three years in over 50 parotid procedures and 50 middle ear explorations. Facial nerve monitoring is an important surgical tool used in otology and head and neck surgery. Using torque loops when preparing a patient for surgery prevents the dislodgement of electrodes during operation, thereby ensuring the safety of the patient in a sometimes perilous environment.
Introduction
Post-operative facial nerve paralysis is a devastating complication of otological and head and neck surgery. Sequela includes cosmetic disfigurement and ophthalmological complications causing significant morbidity to a patient. The current literature estimates that up to 7% of patients will suffer permanent facial nerve injury following parotid surgery [1] . Facial nerve monitoring is a common adjuvant used during procedures that can place the facial nerve at risk of injury, although its routine use in parotid surgery remains controversial [2] . In the UK, over 80% of surgeons routinely use it [2] .
A prospective questionnaire in the United States reported that facial nerve monitors had been used in 60% of parotid surgery performed by ear, nose and throat (ENT) surgeons [1] . The authors have also reported that respondents to their survey were 20.8% less likely to have a lawsuit from parotid gland surgery if they employed facial nerve monitoring in their practice [1] . Malpractice lawsuits involving the salivary glands is one of the most expensive indemnities against otolaryngologists in the United States, the majority of which are settled out of court [3] . A retrospective study of US civil trials from 1987-2011 revealed 26 cases of malpractice for parotid surgery, 10 of which involved injury to the facial nerve, with the largest indemnity awarded of $7,272,087 [3] .
Although the standard of care in parotid surgery has yet to be established, surgeons who opt to use facial nerve monitoring must ensure that the electrodes and leads are secured and tested. Common to many otolaryngology operations, the intra-operative area around a patient's head and neck is crowded by anaesthetic equipment including, but not limited to, a bispectral index monitor TM and endotracheal tube. Consequently, facial nerve monitoring leads that are loosely attached are at risk, and can easily become dislodged, thus compromising safety. To reduce this risk, we have derived a technique, borrowed from our anaesthetic colleagues, that we use routinely in all of our parotid gland and middle ear surgeries to manage and secure facial nerve monitoring equipment.
Material and Methods (Technical Description)
Neurosign TM facial nerve monitor electrodes were attached as per manufacturer's instructions [4] . Electrodes were secured with 1 /2 inch Steri-Strips TM . Connecting leads were then brought to the contralateral side of the face and a single torque loop was created and secured with either more Steristips TM , Micropore tape TM , or a Tegederm TM (Figures 1 and 2 ). By using a single torque loop, there is a gap between the electrode and its anchor point to the contralateral face, therefore there is little or no tension on the relevant electrode, making it much less likely to become dislodged during surgery.
Common to many otolaryngology operations, the intra-operative area around a patient's head and neck is crowded by anaesthetic equipment including, but not limited to, a bispectral index monitor TM and endotracheal tube. Consequently, facial nerve monitoring leads that are loosely attached are at risk, and can easily become dislodged, thus compromising safety. To reduce this risk, we have derived a technique, borrowed from our anaesthetic colleagues, that we use routinely in all of our parotid gland and middle ear surgeries to manage and secure facial nerve monitoring equipment.
Material and Methods (Technical description)
Neurosign TM facial nerve monitor electrodes were attached as per manufacturer's instructions [4] . Electrodes were secured with ½ inch Steri-Strips TM . Connecting leads were then brought to the contralateral side of the face and a single torque loop was created and secured with either more Steristips TM , Micropore tape TM , or a Tegederm TM ( Figure 1; Figure 2 ). By using a single torque loop, there is a gap between the electrode and its anchor point to the contralateral face, therefore there is little or no tension on the relevant electrode, making it much less likely to become dislodged during surgery. Common to many otolaryngology operations, the intra-operative area around a patient's head and neck is crowded by anaesthetic equipment including, but not limited to, a bispectral index monitor TM and endotracheal tube. Consequently, facial nerve monitoring leads that are loosely attached are at risk, and can easily become dislodged, thus compromising safety. To reduce this risk, we have derived a technique, borrowed from our anaesthetic colleagues, that we use routinely in all of our parotid gland and middle ear surgeries to manage and secure facial nerve monitoring equipment.
Results

Material and Methods (Technical description)
Neurosign TM facial nerve monitor electrodes were attached as per manufacturer's instructions [4] . Electrodes were secured with ½ inch Steri-Strips TM . Connecting leads were then brought to the contralateral side of the face and a single torque loop was created and secured with either more Steristips TM , Micropore tape TM , or a Tegederm TM ( Figure 1; Figure 2 ). By using a single torque loop, there is a gap between the electrode and its anchor point to the contralateral face, therefore there is little or no tension on the relevant electrode, making it much less likely to become dislodged during surgery. 
Results
Our described technique allows for the safe and secure attachment of nerve electrodes, thereby reducing their accidental displacement. We have deployed this technique successfully for the last three years in parotid and middle ear surgery. In the combined caseload of the senior authors including over 50 parotid and 50 middle ear cases over three years, there were no dislocations of the electrodes, and no permanent facial nerve palsies.
Discussion
Facial nerve injury is a dreaded complication of otological and head and neck surgery. The use of nerve monitoring has become routine practice for many clinicians operating on the parotid gland and is becoming the standard of care in middle ear surgery. It can help reduce surgical complications and any subsequent litigation, although its true efficacy has yet to be ascertained [5] . Displacement of the electrodes whilst operating can compromise the safety offered by nerve monitoring devices. The described technique of using torque loops is routine in our practice, thereby reducing electrode displacement and adding a further level of security.
Conclusions
Facial nerve monitoring is an important surgical tool used in otology and head and neck surgery. Complications from facial nerve injuries can cause significant morbidity to patients and litigation against clinicians. Facial nerve monitoring is only effective if the electrodes are securely attached to the patient. Using torque loops when preparing a patient for surgery prevents the dislodgement of electrodes whilst operating and has become our adopted practice, which we feel has raised the standard of care we offer our patients.
